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purpose of the study was to devise a method of deter" 
mining desirable changes in the crop and livestock 
system of the state, and to estimate the effec·l:; of these changes 
upon the agricultural income. 
The basic assumption was that the system proposed should be 
one which would maintain the productivity of the soil at a prof-
itable level over a long period of years. Having calculated the 
changes in the cropping system necessary to do this, the effect 
of these changes upon the livestock system and upon income was 
then computed. Interesting comparisons can be made between the 
results secured and the adjustments proposed by the Agricultural 
Adjustment Administration. 
Cooperating in this study wore the Departments of Agronomy, 
Animal Husbandry, Agricultural Engineering and Rural i~conomics. 
In cooperation with the United States Department of Agriculture 
similar studies were made in every state during tho sunn:ter of 
1935. The correlation of all state data on a. national basis is 
now in progress • 
A BASIS FOR-REGIONAL AGRICULTURAL ADJUSTJIJJENT IN OHIO 
Division of the State Int:o .Arricultural itteo.s 
The first step was to divide the state into areas. In making 
this division, five sources of data were primarily used: (1) a 
generalized soil map of the state, (2) an erosion map·of the state, 
(3) census data, (4) a previous type of farming study, and (5) ro-
tations as shown on the corn-hog contracts. 
Through the county agricultural agents' offices data wore re-
ceived from 40 corn-hog contracts in each township, giving tho rota-
tion followed on tho c antra.cted acreage. A check showed that this 
gave very nearly the same distribu·t:ion of crop acreage on o. county 
bo.sis o.s tho.t shovm by the census. In addition to giving porcen-
to.go distribution of harvested crops by townships, the information 
also enabled us to c ampute the per cent of the rotated area in ro-
tated pasture. Area boundaries were run by township lines. Fifteen 
areas were designated. further subdivision of most of these areas 
will be re~.drod in developing the details of application of the 
recommendations for adjustments. 
Those fifteen areas are, strictly speaking, not typo-of-farming 
areas but areas in which soils, pa2or cropping systems, and apparent 
problems of adjustment arc similar. Largo centers of population ac-
count for difference in livestock systems within different parts of 
tho same area. Thus a market milk producing area surrounds tho city 
of Columbus, cutting across Areas 2, 3 and 5. Another dairy center 
is found in tho Miami Valley in .Area 3, an urea otherwise specializ-
ing in hog production. 
Centers of beef cattle and lamb feeding are found in J1.:reas 1, 2, 
3, 5 and 9, but these practices are not general throughout these 
areas. Centers of specialized crop production-such as canning to-
matoes in Wood· county, onions in Hardin county, tobacco in the western 
part of .Area 3, corn in the Scioto Valley in !,rea 12 are common. 
Thus it may be seen that any attempt to divide tho state into areas 
where the type of farming is similar throughout would result in an 
unwieldy number of areas. 
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Table 1.--Some Characteristics of Ohio Agriculture, by Agricultural Areas, 1~30 Census 
Percent of land in farms 
Average size of farms 
Percent of fam. land in-
Crop land 
Rotation pes~~re 
Pem.anent pasture -
woods pasture 
Other pem.' t pasture 
Woods not pastured 
Other land in farms 
Area !Area I .Area I .Area'\· Area I Area I Area 1 Area ! Area '1 Area i Area ~· .t.\xea .Area\ ..:\rea·~· ~U'ea 1 Total 
1 I 2 1 2a 3 4 I 5 i 6 I 7 I 8 . 9 I 10 11 12 l 13 14 ! 
l 
88.1 i
1
. 91.3 95.8,91.2183.2 88.1 56.8171.1 67.6 '76.6 90.7 j 81.7' 66.0 a4.1 185.4 1 82.5 
94.9 ,104.1 98.0 !104.9 I 87.9 100.2 59.1 91.9,87.8 84.5 99.8 ~09.2 114.0 103.51 92.1 I 98.1 
73.81 65.o 1 61.4'! 62.3! 43.6 
5.81 7.31 5.1 12.81 10.2 
7.61 a.o 112.71 6.21 6.5 
6.5 13.4 I 13.9 12.4 
1
. 28.9 
1.4 2.0 1.9 I 1.4 3.8 
I · I 1 . I 
53.6,65.9 ',54.6144.1 54.7 47.5 ' 36.2l 30.51 30.3 l28.0 
3.5 2.5 2.7 .2 . 2.1 7.61 2.1 I 2.0 I .5! 0 
I ' I . I 9.6 6.5 12.3 16.4 1 8.9; 5.4. 6.9 i 13.3 7.7 I 10.5 
52.4 
5.6 
~.6 
23.2 
l.i:.3 
6.0 
Percent of rota ted 
Corn 
j ·~.9, 4.3 5.0 4.9, 7.0 
arooin- I I · 
32.2 32.3 24.8 37 .o 136.61· 
26.5 13.6 21.3 30.2 22.4 29.41 39.21 30.6 51.3 I 45.1 
2.1 3.6 3.3 4.0 I 4.1 4.71 7.7, 15.8 4.3 I 7.7 
4.7 7.9 I 5.8 . 5.1 7.8 5.4 .. 7.9 I 7.8 5.9 1 8.7 
I I ' I ' I I : I I 
30.4 20.912~.7 119.9 22.0 29.7 21.91 38.8! 22.8 ,30.0 
1.2 10.6 .:>.4, 3.2 3.6 .9 1.3, 3.11 2.0 4.8 
31.4 
.()the r interti lled 
Hay 
crops 1 2.4 1.0 .a! 2.31 4.6 
16.7 21.7 28.31 12.2 18.91 
7.8 10.7 8.0 18.0 23.0· 
12.5 12.6 13.7 
1
. 16.5 9.2 
23.4 17.a la.l 11.61 4.3 
2.9 1.9 3.3 1.7 l.a 
Rotation pasture 
· Whoat 
Oats 
Other grains 
Livestock per 100 acres 
in farms -
Total cattle 
Milk cows 
Hogs 
Sheep 
Horses 
I 
t 
7.0 
4.0 
12.3 
4.7 
2.a 
7.7 
4.2 
15.7 
14.1 
. 2.7 
7.1 1 8.1 
4.4 4.2 
12.0 20.2 
9.7 7.3 
2.7 2.9 
30.9 27.6 I 32.2 47.7 32.0 26.0 42.7. 29.91 55.6 49.5 
6.8 4.9 5.7 .5 4.3 15.0 ,, 6.6 7.7 2.1 -
15.0 16.5 17.1 5.5 20.5 21.5 15.7 11.3 6.5 8.0 
12.6 15.2 16.4 18.0 16.3 4.5 11.9 5.9 10.7 6.8 
1.1 2.9 1.6 4.7 1.3 .8 I .a 1.7 .5 .9 i 
6.4 8.1 
4.1 4.'7 
7.4 '7.8 
4.4 20.1 
2.6 2.4 
6.4 
4.2 
3.6 
4.3 
2.5 
8.4 
5.6 
3.0 
8.~ 
2.6 
9.9 
6.5 
1.3 
2.7 
2.3 
9.0 
6.1 
5.1 
5.3 
2.7 
8.0 I 6.9 
3.9 3.5 
9.9 3.5 
23.L1 17 eO 
2.3 1.9 
4.0 I 7.9 
2.2 3.9 
3.5,. 2.0 
4.4 21.0 
1.7 1.9 
6.5 
3.2 
2.0 
8.5 
1.9 
2.4 
23.7 
10.8 
14.1 
14.6 
1.8 
7.5 
4.2 
9.7 
~.8 
2.,1 
5 
OHIO AGRICUL TUQAL AREAS 
PREPARED BY 
THE OHIO ConMITTEE. oN R.E.GIONAL AGii>.ICULTUR.AL Ao.Ju.sTnE 
Description of the P~eas 
Area 1. 
This area, largely of level topography, :includes the lake plain region of 
north>'restern Ohio. In general, its soils arc among the most productive in the 
state, although there are same areas of very unproduc·l;ive sandy soil. Something 
of tho character of tho land may be gained f'rcm the "fact that 80 per cent of the 
farm area vras in crops and rotation pasture in 1929• tho highest of any of the 
areas of tho state in this respect. The area might be designated as a cash grain 
area; for example, 44 per cent of the farm area of VIood county, 39 per cent of 
Henry county and of Faulding county were so classed by the 1930 census. Corn pro-
dominates as a crop, ocm pying 32.2 per cent of the rotated area. Hay does not 
occupy as large a proportion of tho area as in other sections, but this area is out-
standing in the growing of alfalfa, 28 per cent of the hay acreage being in this 
legume, while in Lucas, ottawa and 1N ood counties alfalfa made up one-half of the 
hay acreo.go in 1929. Oats predarninn.to as a small grain, making up 23.4 per cent of 
the rotated area, an extent not roached in any other area. The area also includes 
most of the sugar beets raised in Ohio. Viith regard to livestock there is consider-
able diversity. Dairying ranks first as a source of farm income in Fulton county 1 
beef cattle feeding is important in ·wood, poultry provides :rrru.ch of tho income of 
Henry county, vrhile hogs are the leading source in Putnam county. 
Area 2. 
This area of level to gently rolling topography has about the same percentage 
of its rotated land in corn as Area 1. Roughly one-third of tho r otaJcod aroa is in 
intortillod crops, one-third in gracs and one-third in small grains, vlith oats pre-
dominating. Thus thoro is more sod and loss small grain than in Area 1. Tho area 
has :noro li vostock than .Aron 1, rerticularly hogs and sheep. Thoro arc several 
centers of winter lamb feeding especially in the eastern part of the area. Eoe;s 
rank first and dairying second as sources of incane in all counties except Union 
and Delavrare, where the situation is reversed. Only about 8 per cent of the farm 
area is classod as cash grain farms by the consus 1 except in Sonoca count;y whore 
one-sixth of tho area is so classo d. 
Area 2a. 
This area, lo.rgely -,Jilliams county, differs from the rest of northwestern Ohio, 
being more nearly like adjacent pfl.rts of Michigan and Indiana. The topography is 
more rolling, more of the farm land is in permanent pasture, o..."1.d a smaller propor-
tion of the rotated area is in corn. Because of the relatively sm~-.llor acroo.go of 
corn and lo.rger acronge of hay 1 very little adjustment is necessary to bring about 
a balance with respect to the maintenance of soil productivity. ·As to li vostock 
population per 100 acres in farms, tho area is s:i.mil::.•r to Area 1, o::copt for 
greater nt.L'nbors of sheep. I:'fost of the far:r.1s are cla.ssed as general farms by the 
census, while studies of the Department of Eural Economics show dairying tl"1e lead-
ing source of inccme, hogs second and poultry third. 
Area 3. 
1'he glacial l:imestone soils of this area are gonerally lighter in toxture and 
of higher productivity than those of Area 2. Tho area is characterized by it1; 
large acreage of corn, its small acreage of hay, largo amount of rotation pasture 
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and predominance of wheat as a small grain. In 1929 oats exceeded wheat in acreage 
in same parts of the arefl, particularly in Madison and Fayette counties, but in re• 
cent years the trend ha-s been reversed. Tobacco of the Miami Valley cigar filler 
type is· grovvn in the western part of the area where farms are small in size. In 
N~dison, Fayette and Pickaway counties farms are large; hero cattle feoding is com-
mon. The area is the leading section in Ohio in hog production, although dairying 
predominates in the urban centers in the Miami Valley. 
Area. 4. 
The topography of the area varies from flat to steeply rolling. In general 
the soils are of low agricultural value and acid in reaction. The level area::; have 
very poor drainage, those that are steep or rolling erode badly. In spite of the 
erosion problem, more than 40 per cent of the rotated area is in intertilled crops, 
including tobacco. Another characteristic of the area is the small acreage of gmall 
grains. Dairying is the jJnportant source of farm income within a 30-mile radius of 
Cincinnati; poultry farming is carried on extensively in Cler.mont county, while to-
bacco is the leading source of income in Brown and Adrons. 
Area 5. 
This area differs from the one to the west in that it has more permanent pas-
ture and more of its rotated area in hay. The soils are acid in reaction and goner-
ally less productive than those in Area 2. \Yheat predominates as a small grain. 
Dairying is the leading source of farm income throughout the area and is especially 
important north and east of Columbus. Sheep are found in large numbers, especially 
in Knox, Morrow and Licking counties. General farming rr evails in the northern part 
of the area. 
Area 6. 
This northeastern Ohio area is a narrow bolt along Lake Erie, with a wide 
variety of'soils ranging from heavy clays to fine sands. Production of fruit, nur-
sery stock, and truck crops is important, the lo.tter occupying o. larger proportion 
of the roto.ted area. than in other sections of the state. The average size of farm 
is only 59 acres, which is less tho.n in any other area. Country esto.tes are common. 
Only 57 per cent of the land of the area is in farms. Dairying is only of minor 
importance in much of the a rea; in· Lake county, for instance, it ranked fourth as 
a source of income in 1930 and 1931 • 
.Area 7. 
This area of gently rolling to level topography has heavy soils that are very 
acid'in reaction, and difficult to drain. Dairying is the leading source of in-
come, vrith poultry ranking second. A rotation of corn, oats, wheat and two years 
of hay prevails. 
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Ar-ea 8. 
Tho soils of the area are similar to those in .fl_rea 7. A decided difference 
exists in length of growing season, being shorter in Area 8. This in part accounts 
for a smaller percentago- of the rotated area being in corn. Only about 42 ·per 
cent of tho corn is harvested for grain, an equal amount is out for silage, and 
tho remainder harvested as fodder corn. Hay, lo.rgoly t:L-nothy, makes up 48 per 
cent of the rotated area, a larger proportion than in any other area oxcopl:;ing 
Areas 13 and 14. · Dairying is tho loading ·u vostock en·borpriso and tho principal 
source of income. Wheat is not importo.nt, and tho area docs not produce enough 
corn or oats for tho livestock that arc kept. Practically no hogs arc produced 
for sale. 
Area 9. 
This area of rolling topography includes considerable areas of soils especial-
ly adapted to the growing of wheat and potatoes. Except; for larger acreages of 
these crops the type of farming carried on is s :in.ilar in many respects to t!-lat 
in Area 7. Dairying is the leading source of income. 
Area 10. 
This is a narrow belt of rolling, well drained land in the central part of 
the staJce near the glacial boundary. The soils are acid· and erosion is a problem. 
A larger portion of the rotated area was in wheat than in any other area in 1929. 
Oats are of minor importance. The area ranks hieh in numbers of sheep per 100 
aero s of farm land, duo to largo numbers in Knox and Licking counties. Tho area 
has a larger proportion of corn in tho rotation than has Area 9 to which it is 
similar o.s to soils. Tho number of hogs per 100 a.l\l'f!IS in farms is larger than in 
any other part of eastern Ohio. 
Area 11. 
This is an area of rolling to hilly topography; erosion is a serious problem 
throughout the area, due to the continued farming of hills too steep for cultiva-
tion. r.;uch of the pasture is of poor quality. This is a deficit area in tho pro-
duction of corn and oats. General farming prevails over most of the area. 
Area 12. 
This area contains tho largest proportion of land of low productivity of any 
in the state. Much of the land is too steep for cultivated crops. A large po.rt 
of tho urea is in woods. More of the non-productive and badly eroding limds 
should be taken out of farming o.nd devoted to forcsJcry. As to livestock, tho 
area is least heavily stocked of any area. in the state. Much of the agriculture 
is of o. self-sufficing typo; the agricultur~l incano is lovr, troro is :rrru.ch abcm-
domnont of land o.nd increasing tax delinquency. This o.roa, oxcludi~g tho l['cnd 
in tho Scioto Vo.lloy, is tho most serious land-usc problem of tho sto.to. 
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Area 13, 
Because of the presence of limestone soils, excellent bluegrass pastures are 
found in this area, this being one of its distinguishing characteristics, Only 
about 30 per cent of the farm area is in crop land, and more than one-half in per• 
ma.nent pasture other than wocrls. Hay makes up nearly 56 per cent of the rotated 
area, a larger proportion than is found in any other area, Dairy cattle and sheep 
are the leading livestock enterprises. 
11:reo. 14. 
This is another area of badly eroding soils of law productivity. Beco.use of 
its rough topography much of the land is better ad:>.?ted to forestry than to agri-
culture. Only 28 per cent of the land in farms is crop land, Thirty•fiv~ per 
cent of the rotated ·land is in intertilled crops. 1Yithin the area are some 
specialized centers, namely the 1furietta truck crop section and the Rome Beauty 
apple producing sections of Lawrence and Gnllia counties. There is a fair w~rket 
for poultry products and fluid milk. Dairying ranks first as a source of income 
in Monroe county, poultry second. In Gallia and Meigs, poultry ranks first, dairy-
ing second, 
Soil Characteristics of the Areas 
A generalized soil map for the state was used as an aid in the.determination 
of basic areas. Then from detailed and reconnaissance soil surveys, and from de-
tailed data assembled in 1934 in"the Soil Erosion Survey of.Ohio. (Reconnaissance 
Soil Survey of the State of Ohio, Soil Conservation Service, u.s. Dept. of Agricul-
ture) The extent of each major soil type c:o closely related types was determined 
for each of the 1337 townships in the state. From these data, assembled by areas, 
the portion of the area occupied by each soil type was calculated, Previously, all 
the principal soil types of the state had been ranked according to their producti-
vity on a scale of 11 111 being the most productive soil and 11 10" the least productive. 
(See Special Circular No. 44 - "A Key to the Soils of Ohio" by Conrey and Paschall, 
Ohio Agricultural Experiment Station, 1934.) .. 
By combining the percentages figures on the portion of each area occupied by 
a given soil typo with the productivity ranking for that soil type, a weighted pro• 
ductivity ranking was obtained for each area. (Tables 2 and 3} The lower the 
figure for this ranking, the higher the native productivity of the composite soils 
of the area. The fi@lres are to be regarded as runkings and not as exact linear 
relationships. They include all the soils of the area, and no.turaily selectivity 
of land in farms is higher in the areas of lower ranking. 
Table 2 presents the portions of each area occupied by soils of various pro~ 
ductivity rankings. This probably is as effective a picture as pages of descrip-
tive text could give concerning tho fundamental soil situations and problems of 
the areas. 
In table 3, tho areas arc more fully ohar:..1cterizod as to soils by shovring the 
productivity·ranlcings and extents of the most"importnnt soil typos of the arens, 
tho nomos of, extents of, tho highest ranking, and lowest ranking soils. 
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1-d 
" OQ (1) 
..... 
0 
Area 
1 
2 
2A 
3 
4 
5 
6 
7 
8 
G 
10 
11 
12 
13 
14 
Table 2.--Percentage of Each .Area in Soils of the Various Prodlcti vi ty Rankings 
i Mo.rsh 'j Weighted !Per cent 
. Productivity Ranking 1 and . producti v-\ 9ach area 
I. 1 11 2 ! 3 &, '~ &. ! 5.& 6. 7 11 8 9 muck I ity rank- !is of total 3.5 4.5 5.5 j ing for 1 o.rea. of i .
1 
each area 1 state 
% % I % ~ ~ % ~ % i ti % ! % l - I I I I -. . I ---L~-T------,.--.i,;.__-
1 l ~ · I ., 42.1 ?.6 ., 28.4 2.2 i 7.9 .:;.7 ?.8 I 2.? I 10 • .:; 
26.2 5.7 ' .7 62.8 I 3.8 .7 I 3.1 I . 12.5 
1G.o 8.4 1 ?1.3 I i 2.1 I I I 3.3 1 .9 
14.5 I 11.4 
5.4 
12.7 
.8 
2.6 
'1. 6 
3.9 
5.5 
57.9 
5.8 
8.0 
7.6 
8.1 
5.2 
56.7 
41.9 
.7 
1.9 
2.3 
2.5 
I I I 
3.8 
15.0 l .2 . . I .7 I 2.9 I 16.2 
51.9 19.5 17.0 
1
. I : 5.3 5.7 
?1.9 1 1s.6 I 1.1 1 4.3 1 
I 
17.4 i 
21.8 
23.9 
29.0 
46.7 
20.? 
40.1 
9.6 
7.2 
38.2 
12.8 
9.1 ' 
20.0 I 
. -3.1 
4.2 
.1 
.2 
26.8 
.3 
1.7 
4.9 
.1 
.7 
33.1 
22.5 
I 
17.51 9.3 
26.3 3.8 
64.9 114.2 
2.1 
.1 
.2 
6.2 
47.1 
1.0 
7.5 
46.3 
67.3 1 
13.9 
11.3 1 
I 
1.1 
.? 
.7 
1.3 
.7 
5.1 
5.3 
6.5 
3.9 
4.4 
6.5 
7.4 
5.5 
6.7 
2.2 
5.0 
4.6 
7.4 
2.2 
s.o 
10.0 
5.3 
5.9 
Table 3.--Most Extensive, HieP.est and Lowest Re.::lldr:g Soil T· _.-es of :Zach Area 
Weighted r- j High.esli ranking ! Lowest ranking soils Area j)productiv- • Most exteusive soil types in the area .a.oils in th!) o..rco. in the area 
-· 
ity ranki % of Produc- ! /o of % of 
for the Soil type nren tivity I Soil area. Rnnk Soil area Rank 
rank 1 area I 
1 I 2.7 Brookston clay & clay loam 40.0 1 I Brookston ·1:0.0 1 Plainf'i old ?.8 8 I 
Pnulding clay 15.1 3 j Tol~do 9.? 1-2 Newton &. :Mnrsh 
Toledo silty clay, silty clay lo.nd 3.? 6 
loam, cl o.y 1 oam and loam 9.? 1-2 
Wf':usoon finG sandy lomn. 8.5 3 
i 
2 I 3.1 I Miami silty clay lonm &. silt lonm 62.8 4 l Brookston 26.2 l I Crosby 3.8 6 
Brookston silty clay loom 
.26o -2 1 , . Genesee 3.6 2 
2.A I 3.3 I Miami sflty clay loam&. silt loam 71.3 4 Brookston 18.0 1 I Crosby 2.1 6 
.JBrookston silty clay loam 18.0 1 Toledo 4.5 2 
3 I 2.9 I Miami silt loam 34.1 3-4 ·j Brooks ton 14.5 1 Fairmont 0.2 6 
Russell silt loam 18.5 3 ! Genesco 6.8 2 Finocust1o 9.1 5 
Brookston silty clay loam 14.5 1 
.I Fox ,.1:.8 2 Crosby 5.9 5 Finecastle silt loom 9.1 5 
! 
4 I 5.3 I Rossmoyne silt loam 26.5 5.5 f Genesco 4.0 2 I Clcnnont 1?.0 ? 
' Cincinnati silt loam 20.3 5 1 Fox 1.4 2 Fairmont 19.5 6 
Fairmont silt loam 19.5 6 I Clcnnont silt loom 17.0 7 
5 I 4.;:: I Cc.rdington silt lof.liil 45.7 4.5 :I Chagrin 4.1 3 I Benning-ron 18.7 5 
.Alexandria si 1 t loam 20.4 4 Chenango 1.4 3 Cardington 45.? 4.5 
Be:mington silt loam 18.7 5 
I 
6 I 5.1 I Canaodoo silty clo.y loam 26.9 6 ., Lorain 10.8 2 I Plainfield 9.3 8 
MuhonL-:.g silty clay loom 1?.5 7 I TolOO.o 1.9 2 Mohoning 1?.5 ? 
. 
Pc.i:1esville fine sandy loom 10.8 4 I Chagrin 4.0 3 
Lorain loom o.r::.d silty clay 10.8 2 
I 
'1:1 7 5.3 ~lsworth silt loam & silty 
~ clay loam 31.3 5 I Chagrin 4.1 3 I Trumbull 3.? 8 
ro Mahoning silty clay loom 26.3 7 Wooster 4.0 3.5 Mcllontr..g 26.3 ? 
I-' Rit tma.n silt loam 19.8 4.5 I-' 
table continued next pnge). 
·..L'c~.ble 3.-Most Extensive, Hi@est, and Lowest Ranking Soil '.J:ypes of Each Area (Continued) 
Area j prod.uctiv- :rv:ost extensive soil types in the area I soils L"'l the area j in the urea 1 Weighted 1 IIichest ran.lcing ! Lowest rnnking soils 
1 i ty rankin % of Producl % of . % oi' 
for the 1 Soil type area tivity Soil area Rankj Soil urea RarJ;;: 
area i rank . I 
8 I 6.5 
9 l 3.9 
10 I 4.4 
11 6.5 
12 7.4 
13 5.5 
14 6.7 
I 
Mahoning silty clay loam 
Trurnblll silty clo.y loom 
Ellsworth silty clay loam 
Wooster silt loam 
Canfield silt locm 
Volusia silt loam 
Wooster silt loom 
Har.over silt loam. 
Cardington silt loam 
Chenango silt loun 
64.9 
14.2 
8.7 
51.5 
16.5 
9.0 
29.5 
20.0 
13.7 
7.8 
Muskingum silt loam-steep Itan .. c46.4 
Mus kingum silt loom 36.1 
Pope silt loam 8.2 
Muskingun silt loon-mq,phaso 67.3 
Muskingum silt loam 12.0 
Pope silt loo.rn. 6. 6 
Monongahela silt loam 4.2 
Wostnorolc.nd silty clay loom-
steep phase 29.6 
Wostmorelnnd silty cla.ylonn. 27.9 
Muskingu..":l. silt loa.r:r-::teep phase 14.0 
Muskingum silt loon 11.6 
7 
8 
5 
3.5 
4 
5 
3.5 
5 
4.5 
3 
9 
4.5 
4.0 
9 
4.5 
4 
5 
6 
4 
9 
4.5 
lMeigs silty clay loom-steep 
. phase 45.5 8 
Chagrin 
Cheno.ngo 
wooster 
Chagrin 
Chenango 
Wooster 
Hun~ington 
Cbonnngo 
Chagria 
Hunting trm 
Whoelint~ 
Wooster 
Pope 
Gen.esoo 
Fox 
Huntington 
Huntingtr>n 
Cbcn::m.go 
Wheeling 
Huntington 
Wheeling 
2.1 
1.7 
1.4 
2.9 
2.6 
51.5 
0.9 
7.8 
4.8 
2.6 
2.1 
0.6 
6.2 
2.2 
1.4 
1.0 
3.9 
1.7 
.7 
5.6 
2.6 
3 I Trumbull 
3 l Muhor:c ir.g 
3.5 1 
I 
~ I 
3.5 I 
I 
Muskin.gum (steep} 
Trumbull silt loam 
Mo..'loning silt lorun 
2 
3 
3 
I Muskingum - steep 
2 
3 
3.5 
4 
2 
2 
2 
2 
3 
3 
2 
3 
Ha..."'lover 
lvius lcingum 
MuskingurJ. - ste q> 
Meigs - sto ep 
Meigs silty clcy lom:1 
Uuskingum-steop 
Meigs 
Muskingun - stoop 
Meigs - ste cp 
Muskingu..-:1 - steE!J 
Meigs - steep lllleigs silty clay loan 22.6 6 ~ I 1-;usk~ngum s:lt loam-steep .phase ll.•J: 9 
~ }:1usk111gum s1lt loan 7.1 4.5 , . 
(l) 
1-' 
~ 
14.2 
64.9 
1.0 
2.1 
2.5 
7.6 
20.0 
4.9 
46.4 
.1 
.1 
67.3 
.2 
.14.0 
6.2 
11.4 
45.5 
8 
? 
9 
7 
6 
9 
5 
4.5 
9 
8 
6 
9 
8 
9 
8 
9 
8 
Productivity of Ohio Soils on the Decline 
One often hears naive expressions about hovr the adoption of scientific prac-
tices have increased crop yields. While for many individual farnB crop yields have 
been turned upward, no such pronounced tendency can be shovm for the farms of Ohio 
as a whole. Jl..n examination of average annual yields by decades is pertinent. 
Table 4.--Crop Yields 
60 years ago; 1870-79 • . . • . . . . . . . 
40 yenrs ago; 1890-99 • . . • • . . . . . • 
20 years o.go, 1910-19 • • • . . • • . . . . 
10 years o.go, 1920 ... 29 . . . . . . . . • . . 
For camparison, the 29-year average yield on 
the 45-acre variety test field at Wooster 
(annual cash outlay for lime and fertili-
in 
• • 
• 
. . 
. 
zer, $3.50). • • • • . • •• • ••••• 
• • • 
Ohio - Average 
Corn Oats Wheat Hay 
bus. bus. bus. tons 
36.9 27.7 13.3 1.03 
34,3 29.1 14.6 1.07 
37.0 36.4 17.5 1.10 
37.2 35.1 16.5 1.15 
62.0 34.6 3.00 
The corn yields are little different from those of GO years ago; the yield of 
oats increased for a time primarily as a result of the draining of large areas of 
northwestern Ohio, well adapted climatically to oats production. 'i!heat yields ad-
vanced when the use of fertilizer became rather common on this crop, but receded 
with lower prices. 
During the past 60 yean; yields might have been expected to increase notably 
with the adoption of various improved practices; drainage, irrigation, rotations, 
liming, wider use of legumes, green manures, use of fertilizer in the soil, improved 
and more timely tillage practices~ conservation of manure, improved varieties of 
crops, better Sl)ed, insect and disease control programs, etc. It appears, however, 
that these practices, in so fur as actually adopted, havo merely balanced the dmm-
ward trend in tho average ability of the soil of Ohio to produce. On tho side of 
destruction have been such factors us: 
1. Removal of plant nutrients, far more than returned. 
2. Erosion losses. 
3. Decreasing organic matter content of the soils, 
4. Increasing acidity of the soils. 
5. Increasing monaco of weeds, insects, and diseases. 
That tho decline in productive ability of tho nverago Ohio soil is not inevi-
table is demonstrated forcibly by the yields on tho 45-acrc variety tract at :'rooster 
(Tnblc 4J. Here, an intelligent (not nlways tho most advanced) nnd relatively low 
cost system of soil and crop mo.no.gomont ros,llts in yields nvornging twico those ob-
tained on tho average fnrm in Ohio. At ·chc stil.rt of this system, tho soil on this 
tract was no bettor than tho average Ohio soil. 
Apparently, then, the productive ability of Ohio soils has boon on tho down-
grade, and threatens to roach tho point vrhcrc improved prncticos, as previously 
npplicd on tho average, may no longer stny tho decline in avcrn.go yields. Basically, 
ndjustmcnt programs must appr ouch tho problem of soil conservation. Tho high pro-
portion of grnin crops on rotated far.m areas has boon n. bnsic factor in reducing 
tho nntivo productive abilities of Ohio soils. 
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Crop Adjustments Designed for Maintenance of Soil Productivity 
Would it be possible· to alter the cropping systems in such a way as to check 
the dovmward decline in productive ability? Recent studies of the 40-year-old fer-
tility plots at i''!ooster and shorter experiments on other experiment farms of the 
state have demonstrated u close relationship between organic matter content, within 
a soil type, and ability to produce· crops. From these studies and those at Viooster 
and Zanesville on losses by erosion, standards for estimating the effects of crop-
ping systems on soil conservation were developed and used as a basis for the crop 
adjustment studies (table 5 ). 
Table 5.--sta.nda.rds for ~imating Effects of Cropping Systems on Soil Conservs:tior 
Annual change in soil productivity 
Corn . . • • • • : • . . . • . • . • . • • • • • • 
Potatoes, tobacoo, sugar beets •••••••••• 
Oats, wheat, barley, rye, buckwheat. • • • • • • • 
Soybeans - Hay • • • • • • • • • • • • • • • • • 
Seed - straw and leaves left on field • 
Timothy and other grass sods • • • • • • • • • • 
Red and als ike clovers • . • • • • • • • • • • • • 
Alfalfa (1 year) • • • • • ••••••••••• 
Alfalfa ( 2 years or more) • • • • • • • • • • • • 
Sweet clover (green manure) ••••••••••• 
Rotation pasture • • • • • • • • • • • • • • 
Light colored, non-eroding soils - add 20 per cent 
Eroding soils - No. 2 Erosion - 30 to 50 per cent 
No. 3 11 - 50 to 75 n n 
No. 4 11 - 75 to 100 n 11 
Non-live~tock Livestock 
farms farms* 
Per cent Per cent 
-2.0 -1.8 
-2.0 -2.0 
-1.0 - .s 
-1.0 - .5 
-0.5 o.o 
o.o +.3 
.+2.0 +2.5 
+2.5 + 3.0 
+3.0 (total) +4.0(i.ottJ 
+2.5 +2.5 
According to type of sod 
on positive side. 
greater deduction 
n tt 
II II 
* In the case of livestock farms, 60 per cent of the value of the manure was esti-
mated to be returned to the soil. 
If soil conservation is to be effected, the losses in productivity resulting 
from production of the grain crops must be counterbalanced by forage crops. The 
longer lived tho forage and the higher the proportion of perennial legumes in it, 
the greater will be the positive or corrective effect .m p-oduotivity. (In this 
discussion "productivity" is not quite synonymous with "fertility." A crop of al-
falfa may remove large quantities of phosphorus and potash from the soil, and yet the 
alfalfa may leave the soil with a greater ability to produce corn than it had before.) 
In applying these standards to the 1929 distribution of crops on the rotated 
portion of each area, certain difficult problems were encountered. In the first 
place, one must realize that averages and average trends are being discussed and 
used, not figures that would apply to the exceptional far.m - be it markedly above 
or belo·w the average. In areas where the farmors tend to conserve and distribute 
manure more effectively and/or where above the average amounts of feed are purchased 
per 100 acres in far.ms, the standards for deductions were modified for corn fram 
-1.8 to -1.7 or -1.6. 
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Additional deductions made on account of erosion were: 
.Area 4 .. 40. per cent of tho crop reductions for 2/3 of tho area. 
.Area 9 - 40 per cent of tho crop reductions for 2/3 of the area. 
Area 10 - 50 per cent of the cr·op reductions for 3/4 of the area. 
lire a 11- 80 per cent of the crop reductions for 3/4 of the area. 
.Area 12 .. 70 per cent of the crop reductions for 1/2 of the area. 
.Area 13 - 60 per cent of the crop reductions for all of the area. 
.Area 14 - 100 per cent of the crop reductions for 4/7 of the area. 
Fram table 5 it is obvious that the degree of balance in terms of soil conser-
vation, depends largely upon extent and type of biennial and perennial forage crop. 
For each area, a weighted productivity factor was determined for the hay and rota ... 
tion pasture portion of the cropping system. There were difficulties in arriving 
at this factor, for the census reports "'l'wothy" and "Twothy Mixed" as one item. 
From meager data and informed estimators, figures for these two items·were·assig.ned 
for each area. Allowances were also made for tho use of sweet clover, rye, etc. as 
green manure crops. 
Examination of 1929 Crop Distribution 
The 1929 distribution of rotated crops in each area was analyzed by applying 
these productivity factors (table 6 ). At once it is noted that areas 2a and 8 were 
only slightly out of adjustment as of 19291 and that areas 6, 7 and 13 were suffi-
ciently near balance that minor adjustments or improvements in the 1929 usages 
would effect a balance. The other areas, how·ever 1 were rather seriously out of 
balance - l~eas 1, 2, and 3 because of excess corn and grain acreages, and the re-
maining .Areas (4, 51 9, 10, ·n, 12, and 14) because of the marked needs for lime 
to improve the forage crops, and the serious problem of erosion, as well as excess 
acres in grain crops. It is probable that the seriousness of the erosion factor 
was min~ized rather than exaggerated in applying the productivity factors. 
:Making the Crop Adjustments 
Soil productivity is reduced more rapidly by corn than any of the major far.m 
crops; corn is also a high inc~ne crop. In the concentrated corn areas of western 
Ohio, the a·tternpt was made to reduce tho corn acreage by eliminating the area de-
voted to corn 2 or more years in succession. Actually the reductions suggested do 
not quite do this. (Tables 7 and 8.) 
The suggested reductions in wheat and rye would be more severe than indicated 
because the wheat acreage in 1929 was abnormally lmv (table 7). On the other hand 
the oats reductions appear to be very high, but actually the oats acreage is trend-
ing d~nrward in Ohio, so that the actual adjustments fran existing acreages (in 
1934 and 1935) are slight. The soybean acreage increases look large due to a small 
base in 1929. By 1935 an increase of more than 40 per cent has been made over 1929, 
and new commercial outlets and wider experience with soybeans suggest further con-
siderable increases. 
The percentage of the rotated area in hay and rotation pasture was increased 
by the amount deducted fram the crops on the negative side of the soil conservation 
ledger. 
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Area 
1 
2 
2n 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
¢! 
(lt) 
(!) 
1-' 
(J) 
I j 
Table 6.--Weighted Positive and N0go.tive Productivity Fo.ctors Before and .After Suggested Shifts 
in Use of Rotate--d A.roq, as of 1\129 
As used in 1929 ; Possi blo under s:.Iggostod usage Other nn.jor difficulti os in 
Negative Positive 1 Out of bal- Hog~tivo I Positive Varie..tion o.djustm.on t for soil 
-
+ o.nce by + from. balnnce conservation 
.99 .66 -.33 .89 I .83 -.01 .85 .50 -.35 .?6 .?5 -.01 
.76 .68 -.o8 .72 I .75 +·04 
I 
.95 .61 l -.34 .83 .83 
-
1.09 .49 -.60 .96 .69 -.2? Erosion + line needs 
.?9 .44 -.35 .69 .61 -.08 
.. Slight erosio:::J. + lino noods 
I I I 
.84 .60 I -.24 .?8 .? 3 
-
.74 .54 -.19 .67 .63 
-1- .01 
.60 .52 -.08 .60 .63 
-t-.03 
.94 .54 -.40 .86 .60 -.1? Erosion+ linG needs 
1.04 .52 -.52 .89 .?0 
-.19 Erosion+ line needs 
1.04 .63 -.41 .93 .?9 
-.14 Erosion T li~~ needs 
1.26 .50 -.?6 1.07 .73 
-.39 Erosion+ lim.o needs t concan-
t:rn.tcd corn on botton lands 
.88 .71 -.17 .85 .8? +·02 Erosion 
1.10 .52 
-.58 .97 .72 
-.25 Ero s ion T limo no eds 
Table ? .--Conp:::trnti vo Crop Acroo.gcs for 1929, 1934, and as Suggested 
Totru.s for Stnte of Ohio 
1 Actual o.crongcs Suggested acreages Porc~~tngc ch~~gos (A) :7i th rotated (B) with ad- (C) 'Ji th n.djus t· Froo 1929 Frau 1934 
1929 1934 area as in 1929 jus ted rotated nents in roth A B I c I A B c area., but su.se rotated ond i 
* I fnm area ns fnm areas I 
1929* i 
Corn 3,4?3,143 2,9€'.1,000 2,953,26? 2,39? ,956 2,842,402 - 15.0 
- 16.61 - 10.2 I +0.9 
-
1.0 
-
2.9 I · I I l,ol2,758 1,209~000 l, 246,074 1,230,94? 1, 208,31:1: + 1.8 t o.o Oats - 22.7 i - 23.7! - 25.0 I t-3.1 
riheat 1,563,740 1,?3?,000 1,541,014 1,513,92? 1, 4<.'14, 66() 
- 12.0 - 14.5 - 1.5 - 3.2 - 5.1 t 11.3 
Soyben..~s 86,642 112,000 247' 635 241,000 236,270 f+-105.8 +179.1 +172.7 121.1 +1!!'.9 111.0 
I 
Hay 2,625,351 2, 629,000 2,967,720 2,904,577 2,7oo,or:;o f+l3.0 ;-10.6 + 6.2 tl2.9 +10.5 t 6.1 
Rotation 
pasture 1,196,894 1,568,487 1,540,314 1,519,904 +31.0 + 28.7 +27.o 1 
Hay and 
rotatioiJ I 
pasture Z,022,243 4,536,215 4,444,891 4,307,984 +10.71 +16.3 +12.7 
* (B) In several arac.s it was re comended that the :rotated fan-.1 acreage be reduced balon that of 1929 by shifting a part 
of the crop l(nd to pemancnt pasture. 
¢! 
aq 
(!) 
..... 
-;J 
(C) In several o.re€.s of southoostern Ohio largo areas of land of low agriculturol value should be rc.tirod f:ron fam.s 
and dGvoted to forestry. This eolur.m shoos tho coobincd effect of raoocr.10nded changes in cropping s jatons, the 
shift of sor:JO crop land to pon:10.ncnt pasture, and tho r ... tiroocnt of about 1,450,000 acres fron f'anns. 
'u p 
(f<l 
<1> 
'.J.'ab1o G.-Per cent of 1929 Rotated Ju:ea in Indicated Crops and P::>ssib1e Chat"1.ges in Yields 
A= 1929 C =-Cha.J.ge and per cer~t chc.nge fran 1929 E =Pes sible per cent change in 
B ~Su&:r-ested D=Possible per ce:rt cha:~ge in ;,rields l93e-193?* yield l9t1E-19·±?* . 
...... .._-') 
I ! Potatoes, 1 i -~~---- I i 
Area il Corn · tobacco, 1 1.-:hont and Oats and 3oybea.ns · Hay and I Productivity 
I sugar beets, I rye ba.rle".f I rotc.ti on j ro.nking of 
1 
2 
2a 
3 
4 
. veg. crops 1 , pasture 1 soils (N) 
.l .. 32.2 
B 
c 
D 
E 
20.0 
4.2 
3 
9 
I 
-13.0%1 
! .. 
B 
c 
D 
E 
A 
B 
c 
D 
E 
1~ 
B 
c 
D 
E 
32.3 
2?.5 
4.0 -14.9% 
3 
12 
24.0 
24.0 
.8 
2 
? 
3?.0 
30.0 
-3.2% 
? .o -10.£% 
4 
12 
A 36,4 
B 29.0 
c ? .4 -20 .~;% 
D 3 
E I G 
2.4 II 12.? I 25.~ • :5 ! 24.5 I 
3.5 12.'7 I 19.0 1 • .-, I 32.2 ; 
1.1+45.8%1 -- -- 5.6 -22.0% 1.:)5 +233.0%11 ?.? -t31.4%i 
- I 0 . 5 - 5 I 
10 I 7 I 10 10 II. 10 l 
1.o 1 12.9 1o.8 1.1 I 32.,i I 
1.5 I 12.9 13.0 2.5 40.3 I 
.5+5o.o5; -- -- . 5.o -26.6% 1.·1:+12?.2% 1 '7.9 +24.4%1 
o I 5 _ • 5 
10 I 7 10 10 I 15 I 
.8 
1.0 
.2 t25.0% 
10 
2.3 
2.5 
.2 +G.?% 
H.l 
4.8 
5.0 
.2 +4.1% 
10 
13.0 
13.5 
.3 -2.1% 
5 
1?.1 
18.1 
1.0 +5.0% 
5 
10.? 
10.0 
.? -6.5% 
2 
10 
21.0 
19.0 
2.0 
5 
10 
12.3 
9.0 
-9.5;0 
3.3 -26.8% 
5 
12 
4.4 
3.0 
1.4 -31.8% 
G 
10 
l ' 
.2 l 36.3 [ 
1.0 I 30.4 
.8 -t10o.o% I 2.1 +5.?% 
10 
.5 
3.0 
2.5 +500.0% 
10 
2.3 
5.0 
2.? +11'7 .4% 
10 
' I 
I 10 
30.2 
36.0 
6-6' +21.9% 
5 
15 
41.9 
4?.5 
5.6 +13.3% 
3 
5 
2 .. ? 
3.1 
3.3 
2.9 
5.3 
~--' >I< These yield cho.:J.g£-S nre to be expected only if tho crop distribution is chrnged as suggested and prospective 
O::l accompanying chanres in eelectivi ty, soil and crop i.lTiprovenent an.d n'Ulagom3nt occur .. 
(N} Ran.kinc;s R.re on the basis of "1" being the hi[d:lest productivity, and "10" the louost. 
i 
t-' 
<0 
Tablo e.-Per cont of 1929 Rotated Aron in Indicated Crops end Possible Changes in Yicl.ds (Continued) 
A- Bofore 
B - ..ltter 
I 
;.rca Com 
5 . 30.4 ..a. 
B 25.4 
C - Chun.ge 
-~ 
Potatoes, 
tobacco, 
sugar beets, 
veg. crops 
1.2 
1.5 
c 5.0 -16.4% +·3 +25.0% 
D 3 
-
E 12 10 
6 A. 20.9 10.6 
B 19.5 11.0 
c 1.4 -6.7% +·4 t3.Q% 
_D 2 
-
.::E 9 10 
7 A 22.7 3.4 
B 21.4 4.0 
c 1.3 -5.7% .6 +17.6% 
D 2 
-
E 12 10 
,.. i. 19.9 3.2 u 
B 19.5 3.5 
c .4 -2.0% .3 +9~ 
D 
- -
E 9 10 
9 . 22.0 3.6 "• .... 
B 20.0 4.0 
c 2.0 -9.1% 
.4 +ll.l% 
D 2 
-J: 7 10 
17heat and 
rye 
15.3 
14.0 
1.3 -G.5% 
2 
10 
17.2 
16.0 
1.2 -7.0% 
2 
10 
17.5 
16.0 
1.5 -0.6% 
2 
10 
6.1 
6.0 
.l -1.0~ 
-
5 
21.1 
19.0 
2.1 -9.9',; 
2 
0 
I ! ~roductivi ty • Oats and Soyberu:1,s I Hay ar ... d I barley pasture I ra...""lkinc:; 
rotation ot soils 
13.0 1.3 37.7 
u.o 2.5 44.5 
2.0 -15.4% 1.2 +92.3% 6.0 +18.0% 4.3 
5 
-
5 
10 10 10 
16.4 .3 32.5 
13.0 1.0 37.4 I 
3.4 -20.7% .7 +223% 4.9 -t15.1% 5.1 
5 
- 5 
10 10 10 I 
16.6 .3 37.9 
14.0 1.0 42.0 
2.6 -15.7% .7 +233% 4.1 +lO.G% 5.3 5 
-
3 
10 10 10 
10.1 .5 48.2 
17.0 1.0 49.4 
1.1 -6.0% .5 +100% 1.2 +2.5% 6.5 
2 
-
2 
5 10 5 
16.4 .2 36.3 
13.0 1.0 41.6 
3.4 -20.7% .a +400% 5.3 +14.6% 3.9 
4 
-
3 
8 10 10 
A - Before 
B - 1-l.i'te~ 
Area 
10 li. 
11 
~I 
D 
.,.,.. 
If., 
' 
.u. 
B 
c 
D 
El 
12 1>. 
B 
c 
D 
E 
13 fL. 
"d p 
0'l 
(\) 
14 
N 
0 
B 
c 
D 
E 
. 
.u. 
B 
c 
D 
E 
Table G.--Per Cent of 1929 Rotated Area in Indicated Crops and Possible Changes in Yields (continued) 
C - Change 
Corn 
29.7 
25.0 ! 
4.7 -15.J;SI 
2 
7 
I 
21.9 I 
20.0 
1.9 -8.7)~ ' 
2 
6 
33.8 
31.0 
7 .o -20.3% 
4 
9 
22.8 
22.0 
0 
9 
.o -3.5)6 
I 
30.0 
27.0 
3.0 
2 
-lO.o%1 
6 
Potatoes, 
tobacco 
sugar beets, 
veg. cro-ps 
i 
9 I 
1:0 ~ J 
.1 + 11 • .L;;'J I 
10 
j 
1.3 I 
1.5 . l 
.2 +15.3',0 
10 
3.1 
3.5 
.4 tl2.9;0 
I 
10 
2.0 
2.0 
10 
A <"' 
'-reU 
5.b 
.2 t4.2;j 
10 
I 
I 
I 
~:neat and 
I"'.{8 
I 
1 
22.0 
19.0 
3.0 
2 
0 
-13.t)~;i 
l 
l 
i 
i 
16.1 
15.0 
1.1 -6.[¥;~ 
5 
11.6 
11.0 
.6 -5.l;j 
5 
6.7 
r.o 
1.3 +19.·1/~ 
-2 
5 
G.1 
7.0 
1.1 -13.0/; 
3 
0 
i 
Oats and 
barle:,• 
4.6 
4.0 
• 6 -13.0·;~ 
·1 
0 
12.0 
10.0 
2.0 -16.7~ 
4 
6 
6.0 
5.0 
1.0 -16.6/; 
4 
6 
10.0 
9.0 
l.G -16.6~~ 
5 
0 
,.. n 
Oet.J 
5.0 
1.0 -2G.5,s 
5 
Soybeans Hay nnd Productivity 
rotation ranking 
1 pasturE) of soils 
~--------------~----! f 
' 41.0 ! 
I .. ·~ 2 I 
.3 
1.5 
1.2 
I .... b .. ;. I 
+ 40001 7.2 -r-17 .e~ 
i 3 i 
: i 
• C I l ' I 
! i 
10 
.4 
1.0 
' 49.3 1 
53.5 > 
.6 + 150,0 
10 
1.4 
2.0 
6 . '2 r>c'.i • T";r .u1.:d 
- I 
10 I 
I 
.7 ; 
1.o I 
I 
.3 +42.0/j! 
I 
10 I 
I 
I 2.7 
4.0 
1.3 t40.l;j 
10 
4.2 +0.5'p 1 
~ I 
37.G 
46.2 
3.6 t22.0% 
5 
10 
57.7 
50.7 
1.0 tl.7% 
5 
.15 
49.5 
53.9 
4.•1: t0.9% 
3 
,.-. 
u 
I 
I 
I 
4.4 
6.5 
7.4 
5.5 
6.7 
Crop Adjustments Alone Will not Effect Conservation 
It is evident that any reasonable shift in the use of the rotated areas as of 
1929 will not alone bring about soil conservation. In calculating the productivity 
factors after adjuotments of crops, the weighted positive factor for the hay and ro-
tation pasture area vras raised by ~1, .2, or .3 in each area, partly because there 
has been an improvement in typo and extent of forage since 1929, partly because such 
changes will be encouraged by reduction of tho acres in grain, and partly because 
uso of lime must be on the upgrade to obtain satisfactory forage cover • 
.Areas·4 to 14 inclusive all require large quantities of lime, The lime needs 
of Areas 1, 2, 2a, and 3 arc rapidly becaning more acute, though the naturally high 
lime soils of this area have never been utilized as fully as they could be in grow·-
ing higher types of legumes, 
Erosion control programs, entailing field rearrangement, contour farming, con-
tour furrowing, field stripping, and buffer strips, reforesto.tion, judicious thresh-
ing, and improvement of the· forage cover in meadows and pastures, vlill be required 
to bring Areas 4, 9, 10, 11, 12, 13 and 14 into balo.nce for soil conservation. 
It is interesting to note that the farm and crop distribution suggestions for 
Area 11 are ossontio.lly in agreement with tho planning progra.-n of tho Salt Crook 
Erosion Control Project which is partly in this area.. 
Prospective Crop Yield Changes 
If the suggested changes in crop distribution were made, and if the areas sug-
gested are retired from farm land and from rotated land in farms and if the calcu-
lated changes were to occur in types and extent of forage crops, and TI these changes 
are accampo.nied by certain logical o.nd anticipated changes in soil andcrop manage-
ment, then the yield per acre cho.nges suggested in table 8 might reasonably be 
expected for 1936-1937 (D in the Table) and for 1946-1947 (E in the tublo). 
For instance in tho case of corn, factors that would affect tho yields under 
such conditions might be: 
(a) Retirement from production of some low producing areas, 
(b) Groc,ter selectivity of the land put to corn, 
(c) The positive effect of hig,h type legume sods on increasing yields of 
succeeding crops. (Abundant experimental and experience data demonstrate 
considoro.ble increases.) 
(d) Less corn acreage usually results in more thorough and timely soil pre-
paration and cultivation, 
(e) Row fertilization of corn nlone, if generally applied under such circum .. 
stnnceo, would nearly accomplish the increases. 
B;'/ 1941 the entire corn acreage of Ohio c auld be planted to superior hybrids 
having yielding o.bilities of 10 to 20 per cent above existing corns. This will 
probably have a more certo.in effect on yield than many of the factors just enumer-
ated and should, in a lO .. year period, result in an additional 6 to 12 per cent in-
crease in average yields. This incrense ho.s not been included in tho figures in 
Table s. 
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The Danger in Averages 
(a) From Standpoint of Soil Conservation of an Area as a Whole. 
In these studies, averages must be used·as a means of expression. In ad-
justing these areas by crop changes, use of lime, improved management, and erosion 
control measures, the use of averages may lead to a false hope. To say that these 
changes would bring any area into 1::nlance is assuming that these· practices will ob-
tain to a given point on eve~J farm in the area. In other words, all farms below 
the average in adoption of these cha..11ges and practices will be on the dovm-gradc as 
far as soil productivity and conservation arc concerned. The number of and tho 
degree of departure from a soil conservation basis on those farms will determine the 
trend in tho loss of native productive values for tho area as a whole. 
(b) From the Starnpoint of the Individual Farmer. 
There should be no assumption that every farmer in an area would be ex-
pected to approach the suggested percentages on crop distribution for his area. 
(Table 8~ For mstance in Area 3, the averages suggested are: 
Corn 30,0% of the rotated area 
Wheat (and rye) 18.1% of the rotated area 
Oats (and barley) 9.07; of the rotated area 
Hay and rotation pasture 36. 8/~ 0f the rotated area 
If an individual farm on a typical soil type of this area satisfied the follow-
ing conditions: 
1. All forage (hay, rotation pasture 1 and green manure) in the rotated area 
regularly and consistently, clover, alfalfa, and/or sweet clover; (this implies the 
use of lime as needed for these crops); 
2. i.'he crops (except wheat grain) :fud on the farm, the value of the manure 
conserved a1w applied over the entire rotated area; 
3. The legume seedings fertilized with superphosphate or 0-14-6 either when 
seeded in sw~ll grain or without a companion crop; 
4. The wheat crop fertilized with superphosphate or 0-14-6; 
5. Tho corn crop fertilized in the ro·w or hill; 
6, Erosion control methods where needed; 
then with 1/3 of the rotated area regularly and consistently in the indicated types 
of legumes it would be possible to have a balance in soil conservation and yet have 
35 to 40 per cent of the rotated area in corn and 25 to 20 per cent of the rotated 
area left for the small grains. 
However, a farm operated under an inferior cropping and mano.gement system 
should have the acreages of the productivity-reducing grain crops markedly lovrer 
than the suggested averages for the area. For instance, again in area 3 suppose 
the farm operations are characterized by: 
1. Poor, uncertain meadows and rotation pasture, mostly grass - clover crops 
irregular and only occasionally up to the average; 
2. No lime applications; Page 22 
3. Host of the crops sold - only a few head of livestock kept - mo.ru.re mostly 
left in the barnyardi 
4. Fertilizer used only occasionally on wheat - seldom or not at all for corn; 
then as little as 20 per cent of the rotated area in corn and 20 per cent in small 
grains would result in a considerable reduction in the productivity of the soil. 
It is evident that the individual farm adjustments as to conservation of the 
soil should be made according to the past and present soil- crop- and livestock-
management practices, 
Change in Type and Extent of Forage 
Previously it has been mentioned that changes in quality as well as extent of 
forage are necessary in order to bring nbout a soil o onservation be. lance. In Area 3, 
for instance, the weighted productivity factor for the hay and rotation area of 1929 
was determined as 1. 8 on the basis of the hay distribution of 1929. 
In figuring the adjusted acreages a productivity factor of 2.1 was used. 
Hence, to attain balance, more red clover, alfalfa and sweet clover will have Jco be 
used, possibly samewho.t ns suggested below. 
Type of hay 
Timothy • • . . • 
lii:xod • • . • . 
Clover 
• . . . . 
Alfalfa and sweet 
Soybean . . • . • 
• • . 
. . . • 
• . . 
clover 
. • . 
• • 
• 
• • 
• 
• • 
1929 
21.3 
40.0 
22,3 
11.9 
3.1 
Proportions needed 
to adjust 
18 
22 
20 
35 
4 
Same of this change would be accomplished if swaet clover were more regularly 
and widely gro"vn en the small grain land to be plowed for c.orn. 
·uuch of this change can be made in this area (3) without extensive costs for 
lime, in fact, far more of this area will produce c.lfalfa and sweet clover than is 
now being so cropped. The mistaken· idea th[tt alfo.lfa is not a rotation crop hlls 
retarded its wider use in this area. 
In eastern Ohio, the changes in forage would need to be less in quantity, hlt 
probably more striking in quality, For instance, in .Area. 9 an increase in the clo-
ver and alfalfa hay acreage fr~- 15,3 per cent of the hay area to 25 or 30 per cent 
of the hay area would be required to raise the soil o anservation and productivity 
faster from 1.2 in 1929 to 1.5. This change is essentially a matter of l~ne appli-
cations. 
Greater Limo Uso Fundamental to Ilnpr ovoment :in U_so of Land in Ohio 
The necessity for increasing tho proportion of alfalfa and clover in tho forage 
of the state as a moans of combating soil deterioration has boon stressed. That 
such an increase is vitally dependent upon an :increased usc of limo canno-t; be over-
emphasized, Excepting tho dark colored lim.ostono soils of \festern Ohio, few unl:i.med 
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soils of the stc.te will now grovr o.lfo.lfa. Eoro them hnlf of the state is too acid 
to grow so.tisfactory clover, Moreover, the soils of the state are becoming in-
creo.singly acid since the ai"ltounJcs of lime used (the peak tonnage was 233,000 tons 
in 1929) are estimated to be only one-fourth tho.t needed to maintain the soils at 
their present reaction status, It is estimnted thr1.t to put tho cropped land of Ohio 
in condition to grow alfalfa within a 25-yen.r period and at the some time compen-
sate for an..."lunl losses of lime through crops and drainage would require the yearly 
applic[1tion of around 2,000,000 tons of limestone, Such an increase in lime use 
is highly :iJnprobnblo. 
The immediate shifts in crop acreages and estimates of yield changes suggested 
in this report do not imply any increase above the 1929 level of lime usage, The 
possible situation suggested for 1946-1947 does involve an increase in the alfalfa 
acreage of about 50 per cent above that of 1934 and a considel."able increase in the 
proportion of clover on the remaining hay acreage, For these changes to be effected 
it is estimated that the nnnual amounts of lime applied to the soils of the state 
will have to be increased from the 1929 level of 23"~ 000 tons o.nnually to at least 
500,000 tons. 
Few realize what changes the use of limo 13-nd tho accompanying changes of meo.dows 
from timothy to clover or alfa.lfa ma.y bring about on tho non-limestone soils tha.t 
ha.vo dropped to below avera.go productivity. 
On Canfield silt loam at Wooster in Area 9, an expenditure for limestone of 
$5.13 per rotation has raised the soil reaction from pH of 5.,0 to p1~1 of 6,8, and made 
it possible to substitute alfalfa for timothy in a three··year rotn.tion of corn, maaU 
grain, mea.dow. As a result of the use of lime and the shift to alfalfa, the total 
value of the crops per rotation has been raised from $34.97 to ~[\86.46 - or a net 
gain of ~46. 36 in crop values for an avernge expenditure of $5~ 13 for l:imostone per 
rotation. (Table 54, Special Circular 46 - 1935, Ohio Agricultural Experiment Sta-
tion. Compare also Table 70 for other datu on the cost of failuro to usc lime). In 
such areas t~1o question becomes with lime, "Can one afford Nor to usc it? 11 
Adjustment of Crop Acreage 
The rotated acreage or the sum of rotation pasture and harvested crops (less 
orcha.rds and small fruits) was reduced from the 1929 base in Areas 3, 4 1 5, 11, 12 
and 14 by shifting some land from crops to permanent pasture. To.king the recom-
mended rotated acreage of these six areas and the 1929 rota.ted acreage of the re-
ma~n~ng areas as a bo.se,and applying the recommended percentage figures a.s given in 
line B, Table 8, the recommended acrea.ge of oo.ch crop was co.lculo.tod. Production 
of each crop, on the basis of expected yields resulting from tho recommended changes, 
was compu·cod for two periods 1 1936-1937 ·and 1946-1947. Adjusted acreages \Yore com-
puted on two bases for each o.roo.; first, with no land retired from tho land now in 
farms, second, with a rocommondod area retired from land now in farms. In the 
large sheets entitled "Summary of Proposed Changes" the data given are only for the 
first basis, 
Thus the calculations show only the effects of changes in cropping systems and 
not the combined result of the recanunendations and the retirement of land from farms. 
It should be noted that the wheat acreage recormnonded for the state is less 
than that grovm in 1935. If it seems desirable to grmv more wheat it may replace 
more of the oat acreage and thus continuo the trend which has existed since 1928, 
~djustment of Livestock Numbers 
It was assumed that adjustments in crop acreages would lead to adjustments both 
in livestock numbers and in feeding practices. In calculating the results of the 
foregoing changes in the cropping system upon the livestock industry, the following 
assumptions >'lfere made: 
(1) Hogs 
It vras assumed that the total amount of corn fed to hogs would be decreased 
in the same proportion as the,16decrease :in corn production. One-half of this loss 
of hog production through tho-;croase in the amount of corn would be made up by more 
extensive use of legwme pasture. In other words if thoro was a reduction of 20 per 
cent in corn production, this would result in a 10 por cent reduction in the munber 
of hogs sold. 
(2) Dairy Cattle. 
It 1·vas recarmnended that tho number of dairy cattle bo increased 8 per cent 
from the January 1, 1930 figure. This is a slight decrease from those on hand at 
the beginning of 1935. The amount of corn fed per cow and per head of other dairy 
cattle would be decreased by tho same per cent as tho decrease in corn production 
in tho area. This decrease in corn fed would be rnado up by tho usc of more and 
bettor quality of hay and pasture. This is a trend which is now under way in the 
state. It was estimated that by 1946 tho production r:or dairy carr would increase 
by 5 per cent as a result of bettor quality hay. 
( 3 ) Pou 1 try. 
It was assumed that the munber raised, feeding practices, and egg produc-
tion would remain the same as in the base period. 
(4) Horses, 
It was assumed that the number of farm horses ·would remain the sane as in 
1929, and that the amount of corn fed to horses would be door.eased by 10 per cent, 
the decrease in corn fed to be made by the use of more and better quality of hay. 
( 5) Sheep. 
Since hay and pasture make up a large :rart of the feed for sheop, they 
were increased in number in proportion to the increased production of pasture in 
each area. It was assumed that tho total amount of corn fed to tho larger number 
of sheep would remain tho srunc as in tho bo.so period, tho hay consumption per shoop 
being increased to make up for the loss in corn. 
In calculating the increased hay and pasture production in a given area, ro-
tation pa::rbure was given the same yield per aore as hay, while permanent pastures 
were appraised as a rule at from one-half to one-fourth the carrying capacity of an 
acre of hay. 
(G) Beef Cattle. 
It was assumed that, in areas where feeder oattlo are now purchased, r.1ore 
young stuff would be raised to the extenb of dooronsing the purchase of feeder 
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cattle by 50 per cent in the first period and by 60 per cent in 1946. The gross 
sales of beef cattle in terms of pounds would remain the same as in the base period. 
It was assumed that there would be less corn fed to fattening cattle, to be made up 
by more and better hay and pasture. The total number of bushels of corn fed to all 
beef cattle, however, would ro.main practically the same, due to a necessary increase 
in the number of beef cows, bulls and young stock. 
In areas where few or no feeder cattle are now purchased it was asswnod that 
the net gain in beef cattle production would be in proportion to the increase in hay 
and pasture. 
CQnpu.ting Income 
The deductions made fran gross crop production to provide for livestock feed 
were based upon data obtained from cost accounts collected by the Department of 
Rural Economics. The surplus rumounts of the different crops available for sale 
were checked with the "percentage shipped out of count-y "There gro-..m" as est:ilnated 
by the Bureau of Agricultural Economics, and with previous studies made by the Ex .. 
periment Station on the income of Ohio agriculture. Only the major sources of in-
came from sales are included in the income estimates in the current study. Those 
commodities are listed in table 9. 
Tvro series of prices were used in the income calculations: Series A, based 
on a national production equal to that of 1920-1932 and estimated 193G-1940 demand, 
and Series B, based on moderate adjustments in produe!tion from the 1928-1932 level. 
These price series, prepared by the United States Department of Agriculture for the 
nation as a ·whole, were adjusted so as to be in line with Ohio farm prices and 
further to reflect the variations in price within tho 15 Ohio areas. 
Table 9.--Pricos Used in Computing Incamo 
Price Series A 
I ! ~hicl<j Area Corn ~;hoat Oats Hay Hogs Beef Veal Ivlilk p.F, r.Shoop Lambs \Iool ons Eggs 
Per I)er Per Per Per Per Per Per Per Per Por Per Per Per 
bu. bu. bu. ton C\vt. cwt, cwt, mvt. lb. cwt. mvt. lb. lb. doz. 
1 I .48 .57 .28 8,71 6,32 6.21 8.76 1.56 .25 3.84 7.85 .25 .14 .19 2 .49 .57 .28 9 .. 19 6.32 6.30 8.51 1.62 • 24 3. 81 7.78 • 26 .13 .19 
2a .47 .57 .28 8,51 6,31 6.22 8.76 1.52 .25 3,90 7.78 ,24 .14 ,18 
3 ,49 • 57 ,30 9.85 6.40 6.36 8,26 1,70 .24 3,71 7.74 ,26 .14 .20 
4 I ,52 • 57 .34 ll.22 6.39 6,05 8,26 1,79 .24 3.50 7,70 .25 .14 .21 5 • 51 • 57 .30 8.97 6,38 6.19 8,26 1.76 .24 3.92 7,87 • 26 .13 ,20 
6 • 53 .57 .32 10.70 6,40 6,02 8.59 1.82 c~26 3.98 8.19 ,25 .15 .20 
7 .53 .57 .32 10.32 6,40 6,00 8,59 1,83 • 26 4,02 8,19 .25 .15 .20 
8 .54 .57 .35 11.96 6,43 5,87 8,67 1,92 ,27 4.33 8.25 .25 .16 .21 
9 .54 .57 .34 ll.47 6.39 5, 92 8.67 1.87 .26 4.20 8.15 .26 .15 .21 
10 .52 .57 ,32 8.95 6,33 6.ll 8,09 1.77 .24 4,11 7.58 .27 .13 ,20 
11 • 56 .57 ,35 10.61 6.31 5.92,8.09 1.75 ,25 4,15 7,56 ,29 .14 .20 
12 .56 .58 • 37 10,17 6.25 5,6717.92,1.83 .24 4,02 7.31 .26 .13 .20 
13 .60 ! .58 ,39 110,3716.15 5.79 8.01 1,75 
I 
.25 4.27 7.08 .29 .14 .20 
14 .59 1·59 .39 10,12 6.16 5.64 I 7.67 I 1.61 ~25 4.19 7.06 .27 .13 .20 I 
i I I I I I I . 
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Table 9,--Prices Used in Computing Income (Continued) 
Frice Series B 
l 
Sheepl Lambs 
Chiclt-
Area Corn I'Jheat Oats Hay Hogs Beef Veal N.tilk B. F. Wool ens 'Eggs 
Per Per Per Per Per Per Per Per Per Per ! Per Per Per Per 
bu. bu. bu. ton cwt. cwt. cwt. cwt. lb. cwt., cwt. lb. lb. doz. 
1 .60 .74 .35 8.71 8.53 7.05 9.96 1.74 .27 3.97 8.12 .25 ,14 ,.19 
2 .61 .74 .35 9.19 8.52 7.16 9.68 1.80 .27 3. 95 1 8.05 • 26 .13 .19 
2a .59 .74 .35 8.51' 8.51 7.07 9.96 1.69 .27 4.o3 I 8.o5 .24 .14 1·18 
3 .62 .74 .38 9. 851 8.61 7.20 9.40 1.89 .27 3. 88 I 8.oo .26 .14 .20 
4 .65 .75 .42 ll.22 8.61 6.87 9.40 1.98 .27 3.62 7.97 .25 .14 .21 
I 
.26 5 .63 .74 .37 8.97 8.61 7.03 9.40 I 1.96 ,27 4.06 8.14 .13 .20 
6 .65 .75 .39 10.70 8.62 6.84 9.77 2.03 • 28 4.12 8.46 .25 .15 .20 
7 .66 ,74 .40 10.82 8.62 6.83 9.771 2.04 .28 4.16 8.47 .25 .15 .20 
8 I .67 .74 .43 ll.96 8.661 6.68 9.87 2.14 .29 4.48 I 8.54 .25 .16 .21 
9 .67 .74 .42 11.47 8.63 6.73 9. i371 2.08 .29 4.35 i 8,44 .26 .15 .21 
10 .66 .74 .40 8.95 8.54 6.94 I 9.21 1.97 .27 4.26 7.85 .27 .13 .20 
11 .70 .74 .44 10.69 8.47 6.73 9.21 1 1.95 .28 4.30 7.83 .29 .14 .20 
12 ·~7·0 .75 .46 10.17 8.43 6.39 9.02 2.03 .27 4.16 7.31 • 26 .13 I· 2o 
u; 
.75 .75 .49 10.37 8.3o I 6.58 ,9.ll 1.95 ,27 4.42 I 7.08 .29 .14 1·20 
14 .74 • 76 .49 10.12 8.311 6.42 8. 73 1 2.01 1 .27 4.33 7.06 .27 .13 ,.20 
I I ! I I I 
Summary 
Table 10, on the next page, is a summary of the more important recam-
mendations for the state as a whole. Cropping systems that will conserve 
the soil resources require the wider use of rotation pasture, increa.sod 
aero ages of ha.y, more legumes, loss corn, and less small. grains. This 
cho.ngo in the feed supply would tend to result in fewer hogs and more 
roughage consuming animals, namely beef cattle, sheep and dr.iry cows. 
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Table 10.--Recamrn.ended Changes and Comparisons with "Unadjusted" Situation 
Totals for s·tate of Ohio Percentage 
Item Unit. "unadjusted1.1 Recommendations* changes 
situation.(l929) I** II** I II 
1. Total crop land Acres 11,269~395 10,723,629 10~723~629 - 4. 8 - 4.8 
2. Rotation pasture Acres 1,196,894 1,540~314 1,540,314 +28.7 + 28.7 
3. Woodland pastured Acres 1,853,703 1,444,190 1,444,190 -22.1 -22.1 
4. All other pasture Acres 4, 986,947 5,058,353 5,058~353 + 1.4 + 1.4 
5. rr oodlanl not pnslured Acres 919,926 1,460,379 1,460,379 +58.7 +58.7 
G. All Hay-harvested Acres 2,625~351 2,904,577 2, 904,577 +10.6 + 10.6 
7. II 11 •pr odu ction Tons 3,660~500 4,215~400 4,492,200 +15.2 +22.7 
8. Alfalfa Acres '190;300 417,000 660,000 .-!-ll9. +247 • 
9. Total feed grains 1 Acres 4, 867,369 3' 942,480 3,942,~80 -19.0 -19.0 
10. Corn-harvested: I 
Total 1 Acres 3,473~143 2, 897; 956 2, 897 ~ 956 -16.6 -16.6 
11. Corn, for grain I Acres 3,097,743 2,574,77'5 2,574~773 -16.9 -16.9 
12. Corn-production I Bus. 114,943,000 98,530,000 105,429,000 -14.3 - 8.3 
13. Oats-harvested I Acres 1,612~758 1,230,947 1,230,947 -23.7 -23.7 
14. Oats-production . Bus. 55,801,400 44,728,000 46,853,000 -19.8 -16.0 -~-:~es ----------15. -ilhee.t-harve sted 1,563;740 1,513;927 1,513,927 - 3.2 - 3.2 
16. V!he a t-pr odu ct ion Bus. 25,588,800 24,972,000 26,874~000 - 2.4 + 5.0 
17. All ·small grains Acres 3,365,706 2,912,823 2,912,823 -13.5 -13.5 
18. Soybee.ns(hay and 
grain) Acreo 86,642 241,800 241,800 +179. +179 • 
. _ 
-·-----
19. All cattle*""* No. 1,610,000 1,915,390 1,959,120 +19.0 -t21.7 
20. Beef cattle*** Ho. 235,980 431,450 475,180 +82. 8 +101.4 
21. Beef produced (beef & dairy) Cvvt. 2,927,705 3,414,975 3,477,471 -+16.6 -+-18.8 
22. Feeders shipped in No. 92,000 46,000 36,800 -5o.o -60.0 
23. Cows milked*** No. 900,000 '972,000 972; 000 + 8.0 -t 8,0 
24. Ivlilk produced Gal. 454,116,752 490,446 ~1 )0 514,968;300 + 8,0 + 13,4 
25. Total swine*** No. 2, 0'78, 000 l, 'dC..'I 1 b6U l 1 'dbo,o\:IU - '7.2 - 4;4' 
26. Pork produced 1 cwt. 7, 277,886 6,747~153 6,953~289 - 7.3 - 4.5 
27. Total sheep*** No. 2,105~000 2,303,600 2,411,230 4- 9.4 +-14. 5 
28. l\'iutton produced J Cwt, 857,744 Ofi9,803 1, 007,486 +11.9 + 17.5 
29. Chi cl::ens raised 1 No. 32,574,582 32,574,582 32,574;582 
- -
30. Eggs produced I Doz. 135,990,000 135,990,000 135,990,000 - -
··-
I 
Gross cash incame 
fr am irr.portant 
products only: i 31. Price Series A $ 177,446,000 173,661,000 182,154~000 - 2.1 + 2.7 
32. Price Series B $ 205,251,000 199,429,000 209,387,000 - 2.8 + 2.0 
Cash incame after 
deducting certain 
variable cash ex-
penses: 
33. Price Series A $ 161~434,000 15s;135;ooo 166~054;ooo - 2.1 + 2.9 
311 .. Price Series B t 187,595,000 182,170,000 191,801,000 - 2,9 t- 2. 2 
* No allowance made for retirement of land from farms,. 
** I: reconunended acreage C 1936 yields; II= recommended acreages 0 1946 expected 
*** Numbers on farms January 1. yields. 
,.. 
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